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UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
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TfflS IS TO CERTIFY THAT ANNEXED HERETO IS A TRUE COPY FROM 
THE RECORDS OF THE UNITED STATES PATENT AND TRADEMARK 
OFFICE OF THOSE PAPERS OF THE BELOW IDENTIFIED PATENT 
APPLICATION THAT MET THE REQUIREMENTS TO BE GRANTED A 
FILING DATE UNDER 35 USC 111. 



APPLICATION NUMBER: 60/493,058 
FILING DATE: August 07, 2003 
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By Authority of tlie 

COMMISSIONER OF PATENTS AND TRADEMARKS 





Certi^ping Officer 




PATENT APPUCATION SERIAL NO. 



U.S. DEPARTMENT OF COMMERCE 
PATENT AND TRADEMARK OFHCE 
FEE RECORD SHEET 



WWSm SFELEKEi M000019 6M93058 

140.00 OP 



PTO-1556 
(5/87) 



liJS. Go wuim i iBia PaWinB Oateg 2002 — 489^287/68033 




MODIFIED FTOf5BA6 (0U)3> 



PROVISIONAL APPLICATION FOR PATENT COVER SHEET 

Tills is a request for filiDg a PROVISIONAL APPLICATICNV FOR PATENT under 37 CFR l^(c). 



INVENTOR(S) 



Given Name (first and middle [if any]) 


Family Name or Surname 


Residence 

(City and either State or Foreign Country) 


Mdnori SUDOH 


Omachi 


Japan 


MasatakaTAKEUCHI 


Kawasaki. 


Japan 















□ Additional inventors are being named on the s eparately numbered sheeifs) attacked hereto 



TITLE OF THE INVENTION (500 characters max) 

HIGH DENSITY ELECTRODE AND BATTERV USING THE ELECTRODE 

CORRESPONDENCE ADDRESS 
Dired ail corre^ndence to the address Jbr SUGHRUEMON, PLLC filed under the Customer Number listed bdow: 

WASHINCTON OmCB 

23373 



CUSTOMER NUMBER 

ENCLOSED APPLICATION PARTS (check aU that apply) 




Specification 

(Japanese , 
El language) Number of Pages sixteen (16) □ CD(s), Number 

□ Drawing(8) Number of Sheets O Other (speci:^) 

□ Application Data Sheet See 37 CFR 1 .76 



METHOD OF PAYMENT OP FILING FEES FOR THIS PROVISIONAL APPLICATION FOR PATENT 
□ Applicant claims small entity status. See 37 CFR 1.27. 



0 A check or money order is enclosed to cover the Provisional filing fees. The USPTO is directed and 

authorized to diarge all required fees, except for the Issue Fee and the Publication Fee, to Deposit Account 
No. 19-4880. Please ^so credit any overpayments to said Deposit Account 

□ The USPTO is hereby authorized to charge die Provisional filing fees to our Deposit Account No. 19-4880. 
The USPTO is directed and authorized to charge all required fees, except for the Issue Fee and the Publication 
Fee, to Deposit Account No. 19-4880. Please also credit any ovopayments to said Deposit Account 



The invention was made by an agency of the United States Government or under a contract with an agency of the United States Govemnffint 
• 0 No. 

□ Yes, die name of the U.S. (jovemment agency and the Government contract nuniber are: 



Respeetfitlfysubmitted. / /^^*-c^ . [Ca^ 

SIGNATURE fHr^^^-l^^ ^ . fl^^T^r^Ji^^ y9^f>' '^T/'^ '^^ATE August 7. 2003 

TYPED or PRINTED NAME Abraham J. Rosner REGISTRATION NO. 33,276 

TELm>HONENO. (202) 293-7060 DOCKET NO. P768D4 

USE ONLY FOR FILING A PROVISIONAL APPLICATION FOR PATENT 




FILING FEE 
AMOUNT ($) 

S160.00 
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[0 0 0 1] 

[0 0 0 2] 

[0 0 0 3] 

6tlT^D> 3. 5 g/cm«K±©«^i*fdt;Q:SnTV»S. 
[0 0 0 4] 

nm(r>i:^is.^i(^^<oii^\)'^^%m^^m^^^m^\t.^(ommifis:K>mm\zfs.^x< 

[5^?a©ll^] 
[0 0 0 5] 

0, ^©Fp^^j^t^s t;tm«its«Jttt *sS[#-rsci*awt-r-s, 
[^Ms^^-rsfc*©^©] 

[0 0 0 6] 

^mi^fcmm. mmmmm^mtz^m^ i i o o o nuKo^tmwim^WiiaL'c^mmw. 
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[0 0 0 7] 

n^Tfe^wsn, sfe^i^fciiffl^k^nTVis, M^tf, #M¥4 - 15577 e-^^ 
^Riyf#ii¥4-2 3797 i^iii^fctt, mmM.m\z^mmm^mmir^;i^{z^t). 

[0 0 0 8] 
[0 0 0 9] 

[I] MmismM:Bt.z^mm%i'^i 0 0 0 nm<DStmmm'&^3if., si»^5&t2 sjgfiiT-e 
[2] K^si«i5&j> 2 0 0 ox:si±-vmtmm-^ tirzmmm^mmmx$> ^mmi izmmcD 

^mmnzmMomm^mm. 

14} ^mmmtn. :^^m^o. 1-100000 p i>m^m-r^mmm^mmm'v&^mi 
B 1 izBmommmmmo 

[5] mm^(D^mmm(pmi}^. 0 - 0 5-^2 omm%-v$>:s>mmi\zmm<Dmmmmmo 
[6] mmmm<D^m7x^i7 hit:^^. s-^soooo-v^^^mmiizmmo^mmmmm 

e 

[7] mm^mmmm<oxmm^miz^:s> (o 0 2) m<^w-mmmmdoo2iifi> 0.344 
nm&.yv$>^mB2izmm<Dmmmmmo 
[8] ^^iis*^ m^\z^^mm^mr^mmnzmm(Dm^mmmc 
. ^mmmifi^m^^mmm^^tsmmiizB^<Dmmmmmo 
[10] m@«j^Md«^m^*i-«Bp-^feswiB 1 fciB«oissBs«ffi. 

[II] ^mi^**i{s^:^«s i ^^tsmm 1 1 fciamcDig^gm®. 

[12] mmm^n:^mm.mmmmunT$>f). mmismm^i. s g/cm^etiTf^-s 
tfr^i otzfRm<^is^^m@o 

•StaiB 1 0 (ciB^tOJ^^MIi : 

(1) yo-^m.T^mmmmiz^^xm^^ti^^mpim3t7!fio. 7 o~o. 9 9, 

(2) l''-1f-lHr»f»fCJ:5^J^!gl[^@d<l~5 0 Am, 

[14] ^mi^**^Bfdt5 omm%&,±<Dmmm^n^^!ff^. mmn^mni^i. 7 g/cm» 

£A±TfeSB9fBl ofciamoi^^^m^. 

[15] mm?^^m'^4^^m^'^t^mm 1 4\zBWi(Dmmmmmo 

[16] Ms<^a©m@fKj^ia©K^5^^m^ j!j^T0ii#si^s-r^ii^ig^^& 5 0 

(1) 7P-^|^l[^F^^4ffSgCJ:oTa!l3£^^n'^)5^^i^P3Jg^30tO. 7 0~0. 9 9. 
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(2) P~1f-I5ISf^fci:5¥i^m?^*n~5 0 Mm. 

117] m^mmf}'^. fi^To^^sj^js-rsM^ifc^ss o mm%£k±^t^m.mm.'r-v 

(1) XliiaWaSjfe© (OO2) iB©Co3&«0. 6 9 0 0 nm. La <atll35rrRl®j^S^ 
•y-'TX) > 1 0 0 nm, L c ( c $l!j:;^|^0)^a^+h-f X) > 1 0 0 nm. 

(2) BETJt^®i|35«0. 2~5m''/g. 

(3) *^l£?&t2. 2 0 g/cm«£;±. 

(4) if— 7V>Riil (W'— if— 9^>x^i7 1 5 8 0 c m"^ o? t!— 

m\zMir^ 1 3 6 0 cm-^oe — ;j7^SJt) ;&^0. 0 1~0. 9. 

[18] mmmmnn)^. l i^^i?&sMfeifc:fB«i©i§M«@. 
[19] ii@s<fe«*«^'rbU5^C7A?^«i|BtTfe'5Miai fciam©i§sigm@« 
[2 0] m,mmmnffiWtit^'imm$tm'v3b^mt&iizmm<Dmmmnmo 

[2 1] m@e%Kj&«^m'fkig^J^*j3|sf-e^§WiBl lc:IBm©i^^S«@. 

[2 2] ^Jllm^t;t^^#i|B^tf^fcsfe^t;J^Xl^«^^B^*t6 0Km5S£ii±"g'**isiri3 2 ikhb® 

3. 6 g/cm3£;^±T?a5^tfflH2 1 JrfBlcCDliS^Sm®. 

[2 4] ^mm'fb<^^*im4'{c-7>:^;>5^m'fb#>*«6 oss^^i-g-sn. tisfls^afd^ 
3. 0 cm^sk±'v$>^mm2 1 \zm^<o^^mmm. 

[2 6] ^mmitm^mm'piz=.y^)vmm^m*^6onm%sK±'^^ti. mmnmmufi 
[2 7] ^mwtiiimf^^m^iz;-^i-z^^A^mitmi!fi6omm%u±'^^ns mmnmm 

[2 9] m@«iKj©3&t«fe:^u if>5S'fb-&#j-??*swiai (ciamos^mmSo 
[30] friB 1 - 2 9 (Dif^-rtiti^izmmo^mmmnm^m^^m t vx^t^n^o 
[3 1] taiBi~2 9 (Di,^-rnf)^izmm<D-m^mmm^m^mm tvx^ts:^'^mmo 

/'^rc},t$^yi(.m^v^-mmMizm^^^ri^^7i(,mmmiz3L^u>tj-:^^-b. 5^xg^ 

< i 1 3 1 Jcia®oz:;*:m?i&, 

[0 0 10] 

[3 3] 0mmm^m^n^mmmmmfr^mmmnmx$>'DT. Jin^ii i ~ i o o o 

nm<D^mmm^O. O 5~2 0®S9i^i5^. . 5 g/cm^eililffeSJ: 

[3 4] msd?^^m^ 5 o^M%£(±^tf^m^^^$M^4^s<h-r^^^^m@'?% 
oT. SK^^i~i 0 0 onmo^misisfi^o. 0 s~2 ofifi%'&*, mmm^mnfii. 

[3 5] Li -^^^^m^Sil^Mt-rS^^Sm^Tfeo-C, mm^l-^ l O O O nm®^ 

^iRiiiso. 0 5~2 omm%'t^. nmm^mifii. o g/cin«et-fc-T?»sc:^*'RrSi 
[3 6] ^^u^^Amuu=s:mmmmmiiT^Mmmmmx$>-ox. mmm-- 1 o o 

0 nin(^>^Sg|gl<&0. 0 5-2 0K*%^*. 1 . 0 cm^&s±X&^ 
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1-1 0 0 0 nm<Dmm^m^d. 05-2 Qnm%'^^. mmm^siifii. 0 g/cm" 

[3 8] s no 2m<Dm^xxmun^ e omm%^ts^mmiti^mum^mmmmm 
•T^i^^MisT&oT.itiKigi ~ 1000 nnKom^mm^o . 05-2 onm^e^^sff^ 

[3 9] nA';p h®fU5^t7A^a)iiA*;n>?^m'fbi^Sr6 ORS^^tr^^m^fbi^j^^tJlBfj^ 
«@?£<^Mi:-r§i^^«MT?$.oT,iitm@l~l 0 0 0 nm(Dmmmm^O, 0 5-2 

[4 0] •^>^>m^j'^'yAm<D-7>:ff>?^m<t^^6 0 Mm%'^ts^M.mtm^^n^ 
mmmmmii-r^M^m^m'v$>-=>x.mmm'-i 000 nm©]^^i8Sii$:o. 05-2 

[4 1] =i/'^)Uhwt^)^^M.m<o=i;^)Uh^m<tmt.T>fj>m^j^':7A^(D^>i^>m 

T^oT, 1-1000 nmO^mWin^ 0 . 0 5-2 0^,^%"^^. nUU^^ifi 

3. 4 g/cni3e4±Tfe€>iIti£iRF^i:-r-&iS®SM. 

[4 2] =.y^)\^WtV^^J>.^<0=i^y^)Vmm{tl&^6 0 «S%-&tr^JBK<l2«ll5^#if^& 
«@ffiifelMfr^iS^Sm@T*-pT,ilKS^Sl - 1 0 0 0 nm©^^Mi^=feO. 0 5 — 2 

[4 3] ^mt/'^-r>>K;Am<D/'^i-i^'^A?^mim^6 omm%^ ts^mmimmun^ 
mmmmntT^mmmnm'v&^x.mmm'-'i 0 0 onm<Dmmmm^o. 05-2 

[4 4] ?iis^b5^:5' mii:=Eu ::f^>m(D^mmit^mun^mmmmMt-r^Mmmm 
mx$>-=>x. mmm-- 1000 nmcD^^igjNi&o. 05-2 oMm%^^. mmi^mm 

ifl2.0 g/cm*Ui±T?*«)Jlt&i|#mi:t-«>iS5SBM<S- 

[4 5] L i F e P04^cD^:tU e>^{t;^#j^«@S!^«a:t-SiS^g«ffiT^oT 
, mmm^l 000 nm<D^^il^<£0. 0 5-2 0Kfi%-^*. H^i^S^^*^ 2 . 5 g 

/ c m 3 T? s c t t -r -5 ^ j^m® . 

[0011] 

1. ^^iiii 

mSlfi?«^S«»5|c*tfgj^U, «a5l5ra<OI®ia7&ti!>;a:<;5:0; 'S«?«!©§Sii*^:;»ciI® 

n^mizmmu^m^^^c. mm^if)^mMV'^-r<:^^o ^iii^s^u^^^tfciiom®?^ 
mMm(Di^f'm(Dmnmmut>nnit. ^m^mi!)^is.r-r:s>:Liziz:f3i^^. mmr^m 

[0 0 12] 

(1-1) 

§l©i§Sg^m@{C^M-rSCi:©T^^^^iSliNI®ili^S« 1 - 1 0 0.0 nmOfgffl-??^ 
0, ff*b<tt5 — 5 0 0 nm, ^^iZHf-^VKitl 0-1 5. 0 n m©$gffl-Z?S spi^ 
iS^IE"T?V»^«, 5-5 0 0 n.m©|igiid«»*L<, 1 0 - 2 0 0 nmOtgH*«j; Oi? * 
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Co 0 1 3 ] 

.( 1 - 2 ) ^mmm<Df^^itm 

om-^ommmmtvxit. m\^>^mmmmiz^^xhm:^^i)^. 2 o o o'C£;^±jj»?i?^ 
v<. 2 5 0 oru^±*ts&icj5:^uvi. sfe, Ji<75«^, mmitm^i&m^'&^m^cD 

tl^xm^rc:it»^V<f3iV>o i^^blri^JnfitLTtt, 1 OSMppmd^&S 0 0 0 0 
CO 0 1 4] 

^n^^mmmcDm^itmitmzm^-^nfsLi^^i!)^. 0^v<\txmmmmiz^is>w-i^m 

l^l^doo2*^0. 3 4 4 nmfi^T, $ €. fcS? * L < « 0 . 3 3 9 n me^T"e* o T, if^ao 
C Hfl^S^lfil © jp S L c )&« 4 0 n m£;^T <3D t) ® * S , 
CO 0 1 5] 

(1-3) ^^i^ilOlSa:!, T>5>^i^hJ± 

^mmm<Dmmm\tmzmM-^tiy3:\rK mmvrc^oizmmMit.m^ma^mjf^(Dmm 

^mmmz^-ox^mfsi^fiK o . 5~ i o o nmx&K). i -5 o /im©%)£D:o?$ e.jc$F 
^v\^>a_;i<Dw-i^mm^(D»^i.\,mm^w-i^T7.^i7 hit mmmzMT^mmM(Dm 

a) TyTt-rtx- 5 — 5 0 0 0 0 (DmmX&Ki > 1 0~1 5 0 0 OCDlgHT^tSef-^^^SL^Vi 

o 

CO 0 1 6] 
Co 0 1 7] 

(1-4) mmmm<D§ii&:^m 

^^^^xm\^^:s>^mmm(Dnm:&mi-i.mzj^^-^nf3i\,^o mxitm^imm'T^m^^irm 

mm\imsb^&:»i^}iSimmmizm&^nx$>r). mmmm<DmmM:^m(D^^iti>im<f5i 
Co 0 1 8 ] 

^^^<DBti^^m^'r^rctbizi:ii. mmm:^mzm^i!)i0ZMi^. mmif)m^ii>^ti^vx 
^^^m.^msimmmifim\.xi,^^, mmmmmmmits mpnt. mummHnz. mmii 
^^^t^\z:»7.if^nrcmmit^^^t^^ii,ts:^mxmi^T^;zti!fi'v^^, m.nikm 
mmm\t. mmvrc^m(D^^o:>'h(D. s 0 o~ 1 5 0 ors^-^fiMSLfefe®, 20 
0 0-3 0 0 0'cmmxmmi\::mmuft%(O(D\,^-rnhmm'ssmx$>y). mm-r^mmis 

CO 0 1 9] 

mitmmvx\.^^, 'p^mmitmmmif)mmmzmi.^x\,^:s>mi^-^^-ox. ^^tinnx- 
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.[0 0 2 0] 
[0 0 2 1] 

(1-5) mmmmc^miam 

1-1 5Mm%. io»sb<tto. 5-1 omm%x$>^. ^mmii^2 onm%t:m?ii 

0. 0 5M«%7fejiT«H^SM@K:M-r«m«l?Saatt®3a^*«:Kn;&:Vi.-&:t**CCD 

iSfflt^M-r^ictt. mmiz:^\,>xmitmtu^^^\zmiiM-r^zttz^r)ffu^;iiziii 

[0 0 2 2] 

(1-6) ^^iiiiic^MMs 

^mmmiit. nm^'X(D^m^m^mm'r^tttb\zmmisimvft'h(D^mv^^iit7(fix 

So 

^itukmits m^it. mmmm^mm.fi'x. soot:. immmmmmMm-r^^itiz 

[0 0 2 3] 

(2-1) ^^<^ip^5^ilfs&^M 
:^>m?fe^L i ^v^-mmoMmtvx^izmi^^n^. 
tr^^ohifitb^, cdifv r^t-rsfeoj t«^^t:cD5 0Ma%e4±, s^ski^ 

[0 0 2 4] 

s«fc:«ii$-&fccvD^^^;5t^tf ens. ^it. ^in^(Dmn<DmMmmzs i tiu 

^ ^ CD ® a v> ffi s <h o gijsi!&;&t«r ^ S nif * L . 

7 0 — 0.9 

S 4TS • 
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[0 0 2 5] 

SMfcJ;oTM^$nS¥l%nj^a!*tO, 7 0-0. 9 9. l^-tf-iaSf j^ic J; S^i^ifc^ 

Stju ~ 5 0 M mga^cD ©jjtffl e n^. 

0*^0.6 90 Onm (d 002=0. 3450nm) £tT"^feO, La ( alft:;^!^!©!^^^ 

^fc. »f-7T>R^i«0. 0 1-0. 9 (RM : I'— !f-^V> 
^Itt^}"^^^^ ^ ^ ^ ° cm-^®tf-^^gfC*f-rS 1 3 6 0 cm-»Ot:-i^^«Jt 

©SSHttO. 2~5m2/g (BET^fc<fcS) 
CO 0 2 6] 

IMP Pm-l 00000 Sgppm. MlZ»^L<itl 0 p p m;6^ & 5 0 0 0 0 
S*P pm(7>$gHTfa&So 
CO 0 2 7] 

(2-2) L i -^^^^H^itM 

T °f ^ ^ ^^^^ ^ i Sn5^^^, L i S i 5^^^. L i I n^^^ 

kiiiS^J^?/ LiMgjg^^. LiAgm^^, sot^Ine.©-@£^±®1t^^^ 

Co 0 2 8] 

( 2 - 3 ) mt L i mmmmmm 
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,[0 0 2 93 

(2-4) wtitm^ mitmmmmmmm 

[0 0 3 0] 

5F£A©X^^««54. 2g/cin'T?feO. 3S«E. mSJiS^lS 2 . 9 g/cm^^^Tf^ffi 
¥552"^* ^^^^''^^^ «aS?gS3. 5 g/cm'Tt>m«¥ag^SttCDi£T&«I^SC: 

^i'J ^^''^'^'^^^^'^^'^^^^•^^^ ^n\zmmmm^^M-r^:itiz^f). mm 

[0 0 3 1] 

T2S?f^?S5^?t^'^'"'^ m@^^^S3. 4 g/'cm'T'femfil^gMttODiB 
[0 0 3 2] 

LiZIlXl^^' Ni, MoSi;w?5^e,MtfnSi{>;^< .h'fo IS© 

;Uit*to. 3 7!»S2. 2(D^t:^^T?*^. ^V)U^\^<\t. V, Cr, Mn, Fe, Co& 

i 75^ 6 g «n S /i> < t 1 e OM^^Ptc^ t ij ^7 A i: ^ ^ t b T^;i-r ^ 
®T*oT, U5^'>Atil^^M©^;i'Jt*tO. 3 75M2. 2 (3[>'fb-&«^T?&5. ;&:i5, 
bT#^i-SM#^MK:S*L.aOt;W1— lr>h*j^©ieB8TAl, Ga. In, Ge, 

•PX, — iiKSiL i ,M0 2 (MttC o, N i . F e, M n cD4>;5: < <h 1 x = 0 - 1 
[0 0 3 3] 

IE@SMaL i yMaDi.,0 2 (M«Co, N i , P e, M n ©iJ^T^: < i: 
la, DttCo, Ni, Fe> Mn. Al, Zn, Cu. Mo, Ag, W, Ga, In, 
Sn, Pb, Sb, Sr, B, P Otf <DMet^®i!>?&: < t *> 1 g, y=0-'1.2, a = 0 
.5-1, ) S^tftj!^, Sfe«L i , (NbE,_b> 2O4 (NfiMn, EttCo, Ni, 
Fe, Mn, Al, Zn, Cu, Mo, Ag, W, Ga, In, Sn, Pb, Sb, Sr 

b = i-o. 2 z = o-2, ) X'm^n^7.\ifi^}vm^^^r 

[0 0 3 4] 

:^#WfCtt, Li,Co02, Li,Ni02, Li.MnOa, L i . C o ,N i , ..O^ 
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' J: \ .^K;'-*'^'' L i xC ObFe i_b02, LixMnjO^, Li^MiicCo,. 
1 ''l^''*^'''^*^-'^'*^ L i ,MncV2.,04> L i ,MncFe2.,04 (Cil 
T?x-0.02'-l.2. a = 0.1~0.9, b = 0.8'-0.98. c = 1.6-1. 96. 
z-2.01-2.3. ) dt^tfsns. ^"fe»*LViU^e7A^^iligP^M@!'fb«&tUT 
A ^ L i ,N i Oa, L i ,Mn02, L i , C o i , _,0 L i ,Mn 

2O4, LixCObVi.bOa (x = 0.02~1.2, a==0.1~0.9. b = 0.9~0 

[0 0 3 5] 

nxViS. L i F e P04©^^^tt3. 6 g/cm»T*D. U A-f :r >m?i&tc 
[0 0 3 6] 

iE@Stl®©¥i^iia^U-^Xtt#fC|S^$n;^Vi;&^ ®^ 0 . 1 - 5 0 /r mdW * L < , 
0.5-30 ^im®m^0^i|3&«9 5 %£t±T*S JliJ&W* L^Vi.Jgt^ 3 mfiATO!^^ 
»®,&^5<^eS[:St^flc®©l 8%£tTT&0, J&^^l 5Mine^±2 5 w mB^TCD^^P® 

JfeVi^J. BETfeTO. 0 1-5 0m2/gdW*L<, 0. 2m2/g- 1 Om*/g 
[0 0 3 7] 

mmmm^(D^mi)mmx^^. mit:^x^mn<Dm^. mn<Dnmo>^mm\± i . o g/ 

8 cm^mmx^^ifi. *5l§lK:^V»Tttilg^||l. 0 g/cm'£i±©ig^gm@t 

L -c ffi V i T t> @ n © ssit * ^-r , 

[0 0 3 8] 
3. m@f^M 

•r -5 d <»: »C J; 0 Mig-r d i: 3{»<T? ^ -5 , 

ILSS®^***"^^^^^^*^^^' AW>y-t*i^*M^-r§;^^, (3) MS 

[0 0 3 9] 
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[0 0 4 0] 

^&mM(0^\Z. $&fCCMC (sodium carboxymethyl cellulose) ^:^iJX.^U>ifV 

#>«r©AM ^tJ^-tCjgLfc^^Ot)©, m^ity vm^7i^^J-^-f3i 

[0 0 4 1] 

A-f >:$'-0^fli««, 1 0 onm^iivrcm^. o. 5-2 osMggj&tjis 

[0 0 4 2] 

ig^om©mm^'v<^^;m«. ^^<7):7^^fccfcOIISST#-5*^ -eil^ti Hi^tJ'-T/^- 
[0 0 4 3] 

mm'>- hm^itB^tr^mmcommzj^^xmur). m^zm^^tifsi^^i!)^. mmto. 

5~2000Mm, »*b<tt5'-l 0 0 0 Mmfcj^S^tlS. 

[0 0 4 4] 
4. Hfi&fPM 

ftl ® J; 0 ffi jt-r S 31 4: d?-^ ^ S o 
[0 0 4 5] 
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.- [0 0 4 6] 

MHiTiSOT, ®^tt3 0-9 0 ^■C'^Vi^n. *L< «5 0-8 0 ^fe 

mtM.m(Dmmommti^^(Di!, s^tts-ioowm, j?*b<«5~ 5 o ;iim?ffl 
vie,ns. im^-T-f ^r□7l^-^;^7^;^A^d:-ae4±©^ffl'^»^iil^^^offi<o•b/t^- 
^ <»: #f « b Tffl ^ c i jotT # .5 . 

[0 0 4 7] 
[0 0 4 8] 

^mmmmtVXit. 5^x^;i/x-5^;i/, ^:^g^ji/x-^;w, x^U>i^U 
^5^;i'X-7-;i., x?^u>if y n-;pqEyx5=-;Px— x^i^>i/'u 3— :/5=- 
;i/X-7-;v, i^x^^V-^yij n-;u^ry ;jt5^;i/x— -r;!/, >»x5^ix>i/u y 

X— 7^;P, X5^V>^U 3— JU^xxjUx-^^JI/^OX— 5^;U ; :ijN;i^AT5 H» N-;>t5=> 
N, N-i^^5^;UjJs;l/AT5 H> N-X5=^;i/3i^;i.A7 5 N. N-i^ 
X5^;^7^^;^AT5 H, N-^5^;i/Tii h T5 h\ N. N-i^pl^^^l/T-fe h75 h\ N-X 
5^;P7-feh75H, N. N->>X^Jl.T-fehTS N, N - 'J ;^^JV:fU i£^>T 5. \i 

i. 2-i^^h^z^JLif>. 1. 3 -J^:t^y 7>^0D^!t^X-^;i. ; X^l^>:i!7 

fiF*b< «x5^v>:^7-j}?:^i-h> ':f=y-V>ij—i^^—V. i?x5^;i/A— jj?;^— 
>^ox;^7-;i'!^, e^:t^^y^>, i^x5^;i/x— i?x h:^^i^x3^>^ox— 

[0 0 4 9] 

U^C7A^lCttL i C 1 LiBF^, LiPFe, L i A 1 C 1 4. LiSbFe. L 

iSCN. LiCU LiCFgSOa. LiCFgCOa, LiN (CFgSOg) 2^*^* 

[0 0 5 01 
CO 0 5 1] 

*%?g©m€Btt. m@fiiiibs©^j^g*«js<«^jf-ft;snTVi«)©T?, x^;i/5^-^s 
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[0 0 5 2] 

&.riz:$imm\z-Di,>xf^^^f3im^^h. ^^izmiip^mzmmt^o ;^*3. iin^\,t.wi 
morc^(r>mis.^m^x^-ox. :^nm\t.^nib\zmmmm-&ti^'hox\t.f3.\t^. 
'r^mxm^'^tcm^m\t&.y<o:^m\ziiV)m^hrc, 

[0 0 5 3] 

[1] ¥l^P3J^S : • 

RmMn<J>^mni^M\-ts :7o>-i^igt^#^^^^MFP I A- 2 1 0 0 {l^y^.:^y{7 7. 

M^ffllSiN-fa 1 0 6 iimcoy >( )V^'-^^VxmmtS.d[5. ^l&LK>m^Xt^m\^1t. ^<D 
U,no. 1 g^2 Oral ©<;4->55^7R4'f3^JpU, • :t >I^®^14^J 0 . 1~0. 

5mfi%jiBA€>c:tK:j;oTJ^-{c^)-ii[Si3-. m^mum^WLm^mm.\^fc. ^m-^.. m 
r^^aa-r ^ c: t J; 0 fx -3 ^ . 

^D^MS^©«fIiiStt, r^i^^tx^J . VOL. 32. No. 2. 2000, #ii3p 8 - 
1 3 6 4 3 9-%^^;a:df{ClB«c$nTVi^7&^ M:i^miZit£kT<DWy)X&^o 
MT^W^<O^WLf&fi^y^-:/hxmmfiyu—{L}V 2 O O /im) OSSl^Siij^b 

R ffi ^ fl t fC S n ;t igitT © M as $ i: i; ® a £ if ^ * R © m @ T? * 0 

, C©Rffl^S*^S^J6fcR©MHg^^lStCiijfe$nfeife^©^ii:g"Z?i>jofcfit7?*S 

f-m^izpimm<o^i^mx^^. 

[0 0 5 4] 

[2] ¥i^3K[?l6 : 

[0 0 5 5] 

[3] itmmm 

itmmmm^mmN OY A - 1200 (^7'*)-7^:t=.i77. m) ^m^^^x. —m 

[0 0 5 6] 

[4] mfk^m-;^^ : 

( 1 ) mmmmo^-x h 

^mm^t. ^i^<om^itx^^xmm-::^'&iiism/bm^^-*ir— uk^^^-) tiooo 
0 r pmi?3 o^x 2 111^-g-b, mmum-^^^mmvtto cntc^^-ffc^siKFJitu'^ 

-L 1 3 2 0 tfr:iJ5=^>7;U:^^'r K (PVDF) & 1 2 SS%'^WU;«S:N- ptg^ 

;peD 'J K> (nmp:> mm) ^mmmm-^mi^pVDFo^mmitai^s e a \zis.:b^z> 

(2) nmv^m 
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X^TSE*. -fUxmi^immiZMVxmi XIO^^SXIO ^N/mm^ (1X10 3—3 
X 1 0 3kg/cm2) i:35:'5ck5f:::^^XU, J?S$5l 0 0 itmX. ^MO^S^fttL 

fco -^-wm, As^«is§Ti 2 0'c, 1 zmm^^t^v. wmmmmtvrc. 

(3) mmmmmm&wm 

2 B-COi^^tfT?, ±|B (2) T?f^®bfc«@ (1 8mm*) ±{c:2 5 ICCDi^t^pfJ-C. 

(4) L i<^>mm,um±}uj!pm 
::i>mm^rxmmhrc, 

2l?Uynt!^>ii©^aDii*.SC7^##®-fe;P (1*3^*91 8mm) F«3JC*3ViT, _fciB ( 
2) Tfy^Ufe^fS##A@, A 1 fS#*IES§-fe/tU— i^'— (jJ?U:/at!i^>ggvf ^7 
0 5i?-:7X7^';i<'A (•fe;i/:^f- K 2 4 0 0) , 2 5j[im) xik^jL/uxmmvfzo $e.fc 

U :7t ^>;^^o^MU5"';7Atg (5 0/im) ctuzmmt^^taxx 

(5) 

EC iJL^U>tl — :^:^—h) 8®gg|5RtXDEC (i^X5^;W*-7}?^- h) 1- 2 ®S 

(6) ^^s^!tm•!^-f ^;n4®^ 

mSiS^fiO. SmA/cm^ (0.3Cffi^> T^tmSSiSmffi^&mSiSISfTtJ fe. 

h5H7->S^^;P75^e, 4. 2 V^TO . 6mA/c m^-ec C (a >X:^ > 
^> h : JtmSS) ^Si^frofc. ;^:fc:4. 2 Vi?C V (:3>x^> hJl^;U h : ^mjE) 3Sm 
K:^D#^, SSSfit5&t2 5. 4 MAfCigTl^feNp^^^-^f^^^li'fc. 

&mttO. 6mA/cm2 (0.3 Cffl^) -PCCttm^fefTU, @JE2. 7 VXtl>y h^y 

[0.0 5 7] 

C5] mmp^mm : 

(%) = {1- (m@^^m-^«@^ig^) } xloo 
mm^ mmmn (ab) , /-^^ >y—^ti-^ti<Dun(Dmmm^itmiYxmmv. m^tt 

[0 0 5 8] 

skTiz^t^mmmmum. mmmii^^un. mMmm^m^^^. ±12 (d - (2) © 
xfrn^^m 1 fc^r. 

[0 0 5 9] 

MCMB : :^E:<f;^<Jr5*;i.ffipcy 

^i^JgiS : 1 6. 6 wm, 
W-i^Fimm. : 0.94, 

XISCo : 0. 6 7 2 9 nm> Lc:84.4nm, 
■5'7>RM : 0 . 1 2, 
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M^m. : 2. 1 9 g/cm*, 

s CMG : mmnnmn^mmm'^. 

: 2 4. 5 Mm, 
¥J^P3Jga! : 0. 9 3 4; 

X^Co : 0 . 6 7 1 6 nm, Lc:4 5 9.0 nm, 
7"7>RM : 0 . 0 5 , 
JtOT^ : 1 . 1 m^/g, 
^f^ffi :2.17g/cm^. 
[0 0 6 0] 

L i C 0O2 : Hs^ib^^v ^l^JBlLm : 2 8. 9 urn. W-i^FiJ^m : 0. 9 6. 
. L I 2Mn204 : =#^Jp||S!» ^i^lgtS : 1 7. 4/im. ^^HJ^gg : 0.9 4. 
[0 0 6 1] 

<mmmm> 

V G C F : ^ffi*KSMI&imil> 

^i^mmm (sBummmm^r)) isonm, 

hit : 6 0. 

: 0. HB/ittm> 

X^Co : 0.6767nm> Lc : 48.0nino 

VGCF-A : ^m^^mmmm ivGcpmrnmit. 120 o'cmfSi.) . 
w-i^mmm. (SEummmm^o) risonm, 

^n77.^^ Mt : 7 0, 
: 0 . 1 my fJLm. 
XUCo : 0.6992nin, Lc : S.Onmo 

¥i^mmn (SBUmmm^J^O) :150nm, 
W^i^TT.^^ hit : 5 5 . 

xmCo :0.6757nm>Lc:72.0nm, 

w-mmm^ (SEum^mmjaf)) sum. 

^i^TX^^ hit: 3 7, 

: 0 . 1 my fim. 

X^Co : 0. 6 7 6 9 nm, Lc:47.0nmo 

VGNF : nm^zmm^mm. 

w-mmmm (sEummmm^^) :8 0nm, 

W-mmm^ (S EMiS^^^WiD) : 6 Mm, 
^^m77.^i7 hit : 7 3, 

: 0 . 1 ffii/Mm, 
X^Co : 0. 6 8 0 1 nm, Lc:35.0nm. 
V G N T : ^^B^!fe:g||^^iMSI, 

(S EM®lfe«PW^«fcO) : 2 0nm, 

w-mmm& (sEummmm^K)) : a^m, 

W-mT7.^i7 hit: 9 0, 



I 
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^mS. : 0. iM/tf m, 

X^Co: 0.6898nm> Lc : 30.0nm. 
[0 0 6 2 J. 









$9^/AB) 


(g/cm^) 


(%) 


m 
















MCMBre— 1 






95/0/5 




22. 7 


150 


MCVCl-1 




VGCF 


95/2/3 




23. 4 


100 


MCVC2-1 




VGCF 


95/5/0 




24. 2 


80 


MCVCA-1 




VGCF-A 


95/2/3 


1. 6 


23. 4 


80 


MCVCB-1 




VGCF— B 


95/2/3 


23. 4 


100 


MCVCH-1 




VGCF— H 


95/2/3 




23. 4 


110 


MCVN-1 




VGNF 


95/2/3 




23. 4 


80 


MCVNT-1 


MCMB 


VGNT 


95/2/3 




23. 4 


120 


MCMBre— 2 




95/0/5 




13. 0 


1050 


MCVCl-2 




VGCF 


95/2/3 




13. 9 


380 


MCVC2-2 




VGCF 


95/5/0 




14. 7 


210 


MCVCA-2 




VGCF-A 


95/2/3 


1. 8 


13. 9 


250 


MCVCB-2 




VGCF-B 


95/2/3 


13. 9 


400 


MCVCH-2 




VGCF-H 


95/2/3 




13. 9 


410 


MCVN.-2 




VGNF 


95/2/3 




13. 9 


330 


MCVCT-2 




VGNT 


95/2/3 




13. 9 


510 


SCMGA^ 














SCMGre-1 






95/0/5 




13. 0 


180 


SCMGl-1 




VGCF 


95/2/3 


1. 6 


13. 9 


120 


SCVC2-1 


SCMG 


VGCF 


95/5/0 




14. 7 


80 


SCMGre-2 




95/0/5 




13. 0 


720 


SCVCl-2 




VGCF 


95/2/3 


1. 8 


13. 9 


320 


SCVC2-2 




VGCF 


95/5/0 




14. 7 


250 


LiCoOalEM^ 














Co02re— 1 






95/0/5 


3. 3 


27. 9 


200 


CoVC-1 


LiCoOj 


VGCF 


95/2/3 


28. 1 


150 


Co02re— 2 




95/0/5 


3, 7 


19. 2 


1250 


CoVC-2 




VGCF 


95/2/3 


19. 4 


450 


LiMn204jE@^ 














Mn02i«— 1 






95/0/5 


2. 9 


21. 1 


200 


MnVC-1 


LiMn204 


VGCF 


95/2/3 


21. 7 


150 


Mn02re— 2 




95/0/5 


3. 3 


13. 2 


1150 


MnVC-2 




VGCF 


95/2/3 


13. 8 


420 



[0 0 6 3] 
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mi. 6 cm^Xitmm^mifi5 3~8 0%\^i!>mWl-^tlX\f-^f3:l^ifi. SBS 1 . 8 g/ 

cm'x\t2 o~4 9 %tc*TM8gsnTVi5o mommmum^mi^^rcm'^hT^x . 

[0 0 6 4] 

mmmi ti^wzmmvrciEmRzfAm^m2\z^-rm.^^t>^xm.mv. ±B(omm 

[0 0 6 5] 
[^2] 

^2 ^mWmm V ^:feLi-1';r>^?&^i^^r/^'<D^^femi^-Y^>'H^ (#2lHl<D51Z:^) 



(^S:g/cm') 








TV 131 


Co02re — 1 f3 3) 


ivioxviore X vx. oj 




220. 0 


110 




ivioivijors — iSj 




243. 3 


85 


CoVC-l(3. 3) 


MCVCl — 1(1. 6) 


VGCF(2% 2%) 


231 8 




CoVC-2(3. 7) 


MCVC1-2(1. 8) 


VGCF(2%, 2%) 


260. 5 


170 


CoVC-l(3. 3) 


MCVC2-1(1. 6) 


VGCF2%, 5% 


236. 8 


240 


CoVC-2(3. 7) 


MCVC2-2(1. 8) 


VGCF2%, 5% 


266. 2 


225 


Co02re— 1<3. 3) 


SCMGre— 1(1. 6) 




223. 0 


105 


Co02re-2(3. 8) 


SCMGre-2(l. 8) 




241. 0 


80 


CoVC-l(3. 4) 


SCVC1-1(1. 6) 


VGCF(2%, 2%) 


233. 0 


205 


CoVC-2(3. 8) 


MCVCl -2(1. 8) 


VGCF(2%. 2%) 


260. 5 


185 


Mn02re-1(2. 9) 


SCMGre -1(1. 6) 




205. 6 


120 


Mn02re— 2(3. 3) 


SCMGre -2(1. 8) 




218. 3 


105 


MnVC-l(2. 9) 


SCVC1-1(1. 6) 


VGCF(2%, 2%) 


215. 7 


255 


MnVC-2(3. 3) 


MCVCl -2(1. 8) 


VGCF(2%, 2%) 


235. 1 


232 



* 2 : ^:*:^ftO80%RJi<^-ih^:^ywiC 
[0 0 6 6] 
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